ABSTRACT. This paper is concerned with the torsional vibrations of a nonhomogeneous magnetostrictive elastic cylinder. The cylinder is subjected to the action of a circumferential magnetic field produced by an axial current of constant density and the deformation of a magnetostrictive cylinder is produced by a constant longitudinal magnetic field. The frequency equation is determined, and the displacement and stress components are numerically calculated with graphical presentations.
INTRODUCTION
The study of torsional deformation of magnetostrictive cylinder has received some attention in recent years. Recently, devices such as the "Twistor" in the field of digital computer use the magnetostrictive effect as shown by Lewis 1] . Motivated by this work, a study is made of torsional vibrations of a nonhomogeneous magnetostrictive elastic cylinder. This study is based on simplified version of nonlinear magnetoelastic equations and the constitutive relations considered by Abd-Alla and Maugin [2] and Maugin [3] . Further, the cylinder is subjected to the action of a circumferential magnetic field produced by an axial current of constant density and the deformation of a magnetostrictive cylinder is produced by a constant longitudinal magnetic field. The associated frequency equation is determined. The displacement and stress components are numerically calculated with graphical presentations. (ii) The mixed boundary conditions are in the following form Ue-0 at z-l, T-O at r-a.
(3.2ab)
The second condition means that the curved surface (r -a) of the cylinder is free from mechanical tractions.
(iii) The cylinder is subjected to the action of a circumferential magnetic field produced by an axial current of constant density I0 and the deformation of a magnetostrictive cylinder is produced by a constant longitudinal magnetic field H0. These The displacement, -uo x 106 at different radii is shown in Fig. 1 . The stress components, -To 10 and -To, 104 are shown in Fig. 2 and Fig. 3 respectively, for fixed value of time 1 sec. It is obvious from Fig. 1 that the maximum value of the displacement occurs near r/a -0.36 and the displacement changes its sign at the point r/a 0.74. The maximum values of-To, from Fig. 2 , occurs near r/a 0.6. Moreover, from Fig. 3 , it follows that the component ofstress-T, has the maximum value nearr/a 0.35 and it changes its sign at the point r/a 0.65 when there exists magnetostrietion effect, and at the point r/a 0.75 when there is no magnetostriction. This means that the effect of the magnetostriction reduces the value of-To and it becomes more sensitive with the increasing of the distance.
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